Regulation of opioid and cannabinoid receptor genes in human neuroblastoma and T cells by the epigenetic modifiers trichostatin A and 5-aza-2'-deoxycytidine.
The aim of this study was to investigate the effect of the epigenetic modifiers trichostatin A and 5-aza-2'-deoxycytidine on the expression of the cannabinoid receptors CB1 and CB2 and μ-opioid receptors in human SH SY5Y neuroblastoma cells and human Jurkat T lymphocytes. Using quantitative real-time RT-PCR, mRNA specific for the aforementioned receptors was determined. The functionality of the induced receptors was determined by analyzing the effect of the ligands to regulate intracellular cAMP. We demonstrated that treatment of SH SY5Y cells, which endogenously express μ-opioid receptors and CB1, but not CB2, resulted in de novo induction of CB2, while mRNA levels of CB1 and μ-opioid receptors were not significantly altered. In contrast, treatment of Jurkat lymphocytes, which endogenously express CB2, but not CB1 and μ-opioid receptors, resulted in de novo induction of CB1 and μ-opioid receptors, while mRNA levels of CB2 were not significantly altered. Furthermore, the functionality of the induced μ-opioid receptors and CB1 in the Jurkat cells was demonstrated. Our data suggest an epigenetically regulated expression of cannabinoid receptors and μ-opioid receptors. Their induction by epigenetic modifiers in distinct cells of the nervous and immune system might result in increased effects of the cognate drugs on neuronal and immune functions. Such modifications might be useful for novel therapies for various disorders, e.g. multiple sclerosis, where the elevated transmission of cannabinoid or opioid signals is beneficial.